High Li concentration in coal seams has been reported by several papers in recent years. However, there is no minimum mining grade (or minimum economic grade; or ore border grade; or cut off grade) for lithium in coal seams because associated Li ore deposits in coal seams have not been found until now. In this paper, the minimum mining grade is suggested by compared the Li enrichment in coal with the Geology and Ore Deposit Standard Specifications in rocks for Rare Metal Mineral Exploration of the People's Republic of China (DZ/T 0203-2002), and also compared with the minimum mining grade for Ga and Ge in coals.
INTRODUCTION
In recent years, high Li contents were found in some Chinese coal samples (Dai et al., 2008; Sun et al., 2010; 2011) . Dai et al. (2008) have found strong enrichment with Li in the no. 6 coal at the Haerwusu Surface Mine, in which the average Li content is 116 mg/kg and the highest Li content reaches 566 mg/kg. The average Li content of the feed coal samples in the Junger Power Plant reaches 147 mg/kg (Dai et al., 2010) . Sun et al. (2010) have found that the average content reaches 172 mg/kg and the highest Li content reaches 657 mg/kg at the Antaibao Surface Mine. Especially, Sun et al. (2011) have found that the Li contents have reached an economic grade, in which the average Li content is 264 mg/kg and the highest Li content reaches 710 mg/kg in the Guanbanwusu Mine, Junger Coalfield, Inner Mongolia. It can be utilized as an associated Li deposits. However, there is no industrial grade for lithium in coal seams because associated lithium ore deposit in coal has not been found until now.
The purpose of this paper is to discuss the minimum mining grade (or minimum economic grade, or Ore border grade, or cut off grade) for coal associated lithium deposits.
DISCUSSION

Compared with the Geology and Ore Deposit Standard Specifications of Li in rocks of China
There is no minimum mining grade for lithium in coal seams because associated lithium ore deposit in coal has not been found until now. The Li contents of the samples vary from 80 to 566 mg/kg, and their arithmetic mean value is 203 mg/kg and weighted average value is 264 mg/kg the Li 2 O content in the ash samples is 0.3435% (Sun et al., 2011 Referring to this Standard of the industrial grade, Li 2 O content (0.3435%) in the ash samples has reached an associated deposit in the Guanbanwusu mine (Sun et al., 2011) . For the same reason, the Li contents of 172 mg/kg in the Antaibao Surface Mine Sun et al. (2010) in the coals have also reached the associated deposits.
Compared with the average element contents in coals
The Li contents of the samples vary from 80 to 566 mg/kg (Sun et al., 2011) . Their arithmetic mean value is 203 mg/kg and weighted average value is 264 mg/kg. Both these values are about 8 times higher than the average Li content of Chinese coal Dai et al., 2011) .
Generally, the minimum mining grade of elements in coals is 4 times higher than that of the world average content in coals. For example, the minimum mining grade of Ge in coals is 10 mg/kg in China, whereas the average Ge content in Chinese coal is 2.97 mg/kg, 2 mg/kg in world brown coals, and 2.6 mg/kg in world bituminous coal . According to Ketris and Yudovich (2009) , the average Ge contents are 2 mg/kg in world brown coals, 2.4 mg/kg in world hard coal, and 2.2 mg/kg in all world coals. The minimum mining grade of Ga in coals is 30 mg/kg in China, the average Ga content in Chinese coal is 6.52 mg/kg, and 5.88 mg/kg in world bituminous coal . According to Ketris and Yudovich (2009) , the average Ga contents are 5.5 mg/kg in world brown coals, 6.0 mg/kg in world hard coal, and 5.8 mg/kg in all world coals. Ketris and Yudovich (2009) have estimated that the average Li contents are 10 ± 1 mg/kg in world brown coals, 14 ± 1 mg/kg in world hard coal, 12 mg/kg in all world coals, and 82 ± 5 mg/kg for hard coal ash. Sun et al. (2010) have estimated that the average Li content is 28.94 mg/kg in 2806 Chinese coal samples. Dai et al. (2011) estimated that the average Li content in Chinese coals is 31.8 ma/kg. As mentioned in the introduction, the average Li contents in the coals have reached 264 mg/kg in the Guanbanwusu mine, 172 mg/kg in the Antaibao Surface Mine, 116 mg/kg in the Haerwusu Surface Mine, and 147 mg/kg in the feed coal samples from the Junger Power Plant reaches (Dai et al., 2010; Sun et al., 2011) . If the Li contents in coal higher than the average contents 4 times were taken as minimum mining grade, 48 mg/kg (12 × 4) should be the minimum mining grade. This value is clearly too low because the average Li content in Chinese coal is higher that in world coals. If the value of 4 times higher than the average content in Chenese coal was taken, 120 mg/kg (30 × 4) should be the minimum mining grade (30 mg/kg is the middle value of Dai et al. (2010) (2010) ). According to this standard, the average Li contents 264 mg/kg in the Guanbanwusu mine, 172 mg/kg in the Antaibao Surface Mine, and 147 mg/kg in the feed coal samples from the Junger Power Plant reaches (Dai et al., 2010; Sun et al., 2010) have reached the minimum mining grade.
Considering that Li is a very important energy metal (Metal, 2006) and its average content in the world coal is only 12 mg/kg, then I would like to suggest to take 80 mg/kg as minimum mining grade and 120 mg/kg as mining grade (economic grade; industrial grade) for Chinese coals.
Scale and grade of the associated Li deposits in coal
In order to confirm a coal associated Li deposit, a minimum reserves value of Li or Li 2 O should be given. According to the Geology and Ore Deposit Standard Specifications for Rare Metal Mineral Exploration of the People's Republic of China (DZ/T 0203-2002), it was classified as small Li deposit if Li 2 O is lower than 10000 tons in rocks, and for the same reason, 10000-100000 tons is middle Li deposit and larger than 100000 tons is big Li deposit. Referring to this Standard, associated Li deposits in Chinese coals should be classified as Table 1 .
CONCLUSION
In summary, it is reasonable to take 80 mg/kg as minimum mining grade and 120 mg/kg as mining grade (economic grade; industrial grade) for Chinese coals. According to the minimum mining grade and mining grade, coal associated Li deposits can be classified as small Li deposit if Li 2 O is lower than 10000 tons in coal, and for the same reason, 10000-100000 tons is middle coal associated Li deposit and larger than 100000 tons is big coal associated Li deposit.
